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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the costs of a 
dynamic pressure bearing and small-sized motor 

equipped witfi the bearing. 

SOLUTION: A thrust flange portion (13) is formed by 
molding of a synthetic resin, for example, a liquid crystal 
polymer. The thrust flange (13) is equipped with a 
herringborn at least at one side and is provided in a shaft 
(12) to support stress of a thrust direction. Consequently, 
by making advantage of a feature of resin molding 
whose production cost is low the cost of the flange is 
substantially reduced, making it possible to reduce the 
costs of the dynamic pressure bearing and small-sized 
motor equipped with this bearing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrodynamic bearing for motors to which the thrust flange which equips at least one 
side with herringbone, is prepared in a shaft, and supports the stress of the thrust direction is 
characterized by being formed by shaping of synthetic resin. 

[Claim 2] The hydrodynamic bearing for motors according to claim 1 currently formed using the 
synthetic resin whose above-mentioned thrust flange is the metal used for other members from which a 
radial coefficient of linear expansion constitutes bearing more than a certain reference temperature, 
equivalent extent, or a value not more than it. 

[Claim 3] The hydrodynamic bearing for motors according to claim 1 in which the above-mentioned 
thrust flange is formed using the synthetic resin whose radial coefficient of linear expansion is zero or 
minus more than a certain reference temperature. 

[Claim 4] The hydrodynamic bearing for motors according to claim 2 or 3 whose above-mentioned 
synthetic resin is a liquid crystal polymer. 

[Claim 5] The hydrodynamic bearing for motors according to claim 2 to 4 by which the above- 
mentioned thrust flange is formed in a shaft and one. 

[Claim 6] The hydrodynamic bearing for motors according to claim 1 to 5 whose fluid which generates 
dynamic pressure is a lubricating oil. 

[Claim 7] The hydrodynamic bearing for motors according to claim 1 to 5 whose fluid which generates 
dynamic pressure is air. 

[Claim 8] The shaping approach of the thrust flange for hydrodynamic bearings characterized by 
obtaining the thrust flange by which the ingredient was fabricated by supplying a resin ingredient from 
the gate of a core where orientation is carried out to radial using the metal mold of the configuration 
which supplies a resin ingredient to radial towards a periphery from the core of a cavity. 
[Claim 9] The shaping approach of the thrust flange for hydrodynamic bearings according to claim 8 
that the above-mentioned resin ingredient is a liquid crystal polymer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shaping approach of the thrust flange the 
hydrodynamic bearing used for a motor, especially a small motor, and for these hydrodynamic bearings. 

[0002] 

[Description of the Prior Art] Since a hydrodynamic bearing has the features that moreover an operation 
sound can be small equal also to high-speed rotation, the application is expanding it in recent years, such 
as being used as bearing of the motor for hard disk drives (HDD). In the case of such bearing, the thrust 
flange which is prepared in the edge of a shaft etc. and supports the stress of the thrust direction is 
required. Although this thrust flange is conventionally manufactured by machining, by the motor of a 
hard disk drive, that structure top thrust flange has a diameter very as small as several mm. Therefore, 
manufacturing at a time one small thrust flange which equips the sliding surface with the herringbone 
for generating dynamic pressure by machining needs a great man day, and it has become the big factor 
from which a hydrodynamic bearing serves as cost quantity. 
[0003] 

[Problem(s) to be Solved by the Invention] It makes as a technical problem that this invention reduces 
the cost of the hydrodynamic bearing of the small motor used for a hard disk drive etc. by reducing the 
manufacture cost of a thrust flange sharply, and enables it to offer a cheap small motor paying attention 
to the above-mentioned point. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, the 
hydrodynamic bearing for motors of this invention equips at least one side with herringbone, and he is 
trying to form the thrust flange which is prepared in a shaft and supports the stress of the thrust direction 
with shaping of synthetic resin. By such configuration, the features of resin shaping that manufacture 
cost is cheap are demonstrated, and cost reduction with a large thrust flange becomes possible, 
consequently a hydrodynamic bearing and cost reduction of the small motor using this further are 
realized. 

[0005] The above-mentioned thrust flange is formed using the synthetic resin which is the metal used 
for other members from which a radial coefficient of linear expansion constitutes bearing, equivalent 
extent, the value not more than it, zero, or minus more than a certain reference temperature. Generally, 
since the coefficient of linear expansion is several or more times the metal, only by resinifying a thrust 
flange, the gap between metal components, such as a sleeve which supports other members which 
constitute bearing in cormection with a temperature rise, i.e., a shaft, and this, of synthetic resin is lost, 
and the problem of normal rotation becoming impossible produces it. On the other hand, if coefficient of 
linear expansion is less than [ a metal equivalent extent, or it ], zero, or minus, the gap between metal 
components, such as a sleeve, is not lost in the time of a temperature rise, either, and normal operation 
can be continued. 

[0006] Although it is usable as an ingredient of the thrust flange of this invention if it is the synthetic 
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resin which has the above properties, a liquid crystal polymer can be mentioned as a concrete example, 
as for the liquid crystal polymer which is a kind of all aromatic series system polyester, description 
boiling many things and changing is known with the filler. And depending on a filler, the thing of a 
value with a coefficient of linear expansion of the flow direction more than a certain reference 
temperature small [ a metal and equivalent extent ] is obtained, the coefficient of linear expansion of the 
flow direction serves as zero or minus in a non-filled up thing and the thing of the grade of a certain kind 
containing a fluorine system filler, especially the latter coefficient of linear expansion shows a quite big 
minus value. Therefore, if such a liquid crystal polymer is used, the problem accompanying the above 
temperature rises will not be produced. 

[0007] Moreover, the above-mentioned thrust flange may be formed in a shaft and one. Thereby, the 
structure for fixing a flange to a shaft and the man day for it become imnecessary. 
[0008] In a hydrodynamic bearing, either a liquid or a gas is usable as a fluid which generates dynamic 
pressure, for example, in the case of a liquid, a lubricating oil is used, and, in the case of a gas, air is 
used, respectively. While a fricative occurs that a fluid is a gas at the time of starting, it generates heat 
by friction until dynamic pressure occurs, but in the case of the thrust flange made of synthetic resin, 
there is little generating of a fricative, and if it is heat resistant resin like a liquid crystal polymer, it can 
be equal also to generation of heat at this time. 

[0009] In the case of shaping of the above-mentioned thrust flange, a resin ingredient, for example, a 
liquid crystal polymer, is supplied fi-om the gate of a core using the metal mold of the configiu-ation 
which supplies a resin ingredient to radial towards a periphery from the core of a cavity. After the 
ingredient flowed to radial and orientation has been carried out in the direction by this, shaping will be 
performed, and radial coefficient of linear expansion can be made into a desired value. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained. 
Drawing 1 is the sectional view of the small motor for HDD which used the hydrodynamic bearing 
concerning this invention, in 1, a stator frame and 3 show the Rota frame and, as for a hydrodynamic 
bearing and 2, 4 shows the motor. Fixed iron core 2a etc. is prepared, the stator frame 2 constitutes the 
stator of a motor 4, and while magnet 3a is prepared in the location corresponding to fixed iron core 2a 
and the Rota frame 3 constitutes Rota of a motor 4, it is supported by the stator frame 2 through the 
hydrodynamic bearing 1 , and the motor 4 is constituted by these. Since this configuration is conmion as 
a motor, the explanation beyond this is omitted. 

[001 1] The hydrodynamic bearing 1 consists of the sleeve 1 1, a shaft 12, a thrust flange 13, and thrust 
plate 14 grade. A sleeve 1 1 is being fixed to the Rota frame 3, the shaft 12 fixed to the stator frame 2 is 
inserted in a sleeve 1 1 from the bottom, the thrust flange 13 ****s a lower limit to the upper limit of a 
shaft 12, it ****s, and is fixed by the stop and the top face is fiuther covered with the thrust plate 14 by 
1 5 fixed to the Rota frame 3. 

[0012] Thus, the shaft 12 of a hydrodynamic bearing 1 does not rotate the motor 4 of illustration, but the 
sleeve 1 1 is used in the format rotated with Rota. However, this invention of it being applicable also in 
the motor of a different format from illustration is [ what the shaft attached in the Rota side contrary to 
this is inserted in the sleeve by the side of a stator from a top, and rotates with Rota ] natural. 
[0013] The herringbone for generating radial dynamic pressure into the 2nd part and the 4th part is 
formed in the inner skin of a sleeve 11, and the peripheral face of a shaft 12, respectively from under 
having divided into about four equally the part on which both members slide. Moreover, the herringbone 
for generating the dynamic pressure of the thrust direction is formed in vertical both sides of the thrust 
flange 13, and the top face of a sleeve 1 1 where this touches and the inferior surface of tongue of a thrust 
plate 14, respectively. Drawing 2 is drawing showing the formation location of this herringbone, and the 
formation part of the herringbone in which partial 16a enclosed with the broken line of a sliding surface 
generates radial dynamic pressure, and 1 6b show the formation part of the herringbone which generates 
the dynamic pressure of the thrust direction, respectively. In addition, although herringbone is prepared 
in vertical both sides of the thrust flange 1 3 in the example of illustration, since herringbone is prepared 
only in one side depending on the structure of bearing, herringbone may not be formed in the peripheral 
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face of a shaft 12. 

[0014] A lubricating oil is enclosed with the sliding surface by which herringbone is formed in the part, 
and it is completely covered from the outside. Herringbone forms a detailed V character-like slot 
continuously in a predetermined pitch as everyone knows, a lubricating oil is sent into the center section 
of V characters at the time of rotation, dynamic pressure occurs, and lubrication is performed while 
sliding face-to-face is maintained by the non-contact condition with this dynamic pressure. Moreover, a 
shallow slot is established in the interstitial segment of the inner skin of a sleeve 1 1, and the part by 
which herringbone is not formed in the lower part, and lubricating oil reservoir 1 la is formed. 
[001 5] Although it is usable if it is synthetic resin with the property to be the metal used for other 
members from which a radial coefficient of linear expansion constitutes bearing beyond the above 
properties, i.e., a certain reference temperature, as an object for the thrust flanges of this invention, 
equivalent extent, less than [ it ], zero, or minus, the thrust flange 13 in this example is manufactured by 
injection molding of a liquid crystal polymer. As a liquid crystal polymer used as an ingredient, Vectra 
(trademark) by Polyplastics, Inc. is usable, for example, that is, description boils this ingredient 
variously, it changes with those fillers, for example, according to the test data more than a minus 30 
degree C base temperature, what has a coefficient of linear expansion of the flow direction small to a 
metal and equivalent extent, and the thing of minus are obtained. Therefore, if the thing (for example, 
A430 whose coefficient of linear expansion is minus) of the grade which shows a desired coefficient of 
linear expansion out of these is used, the problem accompanying the above temperature rises is not 
produced and the engine performance as bearing can be demonstrated convenient. Moreover, since it can 
manufacture with injection molding, as compared with machining, cost can be reduced sharply. 
[0016] Shaping establishes the gate in the core of a cavity and is performed using the metal mold of the 
configuration which supplies a resin ingredient to radial towards a periphery from a core. The cavity 
which drawing 3 shows the sectional view of the gate part of such metal mold, 21a and 21b are 
constituted by the metal mold of a pair, and 22 consists of with metal mold 21a and 21b, the film gate 
where 23 is formed in the core, and 24 are runners. A film gate 23 carries out opening of the perimeter 
to a cavity 22 in the cavity formed in disc-like [ with a thickness of 0.3mm ], and a runner 24 makes the 
core of a film gate 23 carry out opening of the with a diameter of 0.3mm feed hopper 24a. In addition, 
these configurations and dimensions are examples and are suitably selected according to the 
configuration of a cavity, magnitude, a process condition, etc. 

[0017] Thus, according to the metal mold which established the gate in the core, while the melting liquid 
crystal polymer of the ingredient supplied from the gate flows from a core to radial, the mold goods by 
which orientation was carried out to the whole cavity 22 breadth and radial are obtained. Therefore, it 
can consider as the value of a request of a radial coefficient of linear expansion by selecting a 
configuration, a process condition, etc. of metal mold appropriately. In addition, the sleeve 1 1, the shaft 
12, and the thrust plate 14 consist of metals, such as stainless steel and brass. 

[0018] If the motor 4 of such a configuration drives and temperature rises, a sleeve 1 1, a shaft 12, and a 
thrust plate 14 will expand according to the coefficient of linear expansion of the metal currently used. 
On the other hand, the thrust flange 13 is also expanded or contracted according to a radial coefficient of 
linear expansion, the gap between the sleeves [ in / in the case not more than a metal, equivalent extent, 
or it / in coefficient of linear expansion / the periphery section of the thrust flange 13 ] 1 1 is maintained 
almost as it is, or when breadth and coefficient of linear expansion are zero or minus a little, the above- 
mentioned gap spreads further. Therefore, the gap between the sleeves 1 1 in the periphery section of the 
thrust flange 1 3 is not lost, normal rotation is not necessarily barred, and it is not necessary to enlarge 
the volume of lubricating oil reservoir 1 la slightly in preparation for a gap becoming small. Since the 
total volume of a lubricating oil reservoir can be made small when especially coefficient of linear 
expansion is minus, the man day which processing takes is reduced. 

[0019] In addition, the coefficient of linear expansion of the thickness direction is not subtracted, but the 
thrust flange 13 manufactured by the above injection molding shows the numeric value of usually larger 
plus than that metaled. However, since the thickness itself is a dimension small a figure single [ about ] 
as compared with a diameter, even if the thrust flange 13 expands in the thickness direction, the effect is 
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small and does not have a bad influence on generating or the lubrication action of dynamic pressure in 
vertical both sides of the thrust flange 13. Moreover, it is also possible to also resinify a shaft 12 and to 
fabricate the thrust flange 13 to a shaft 12 and one. 

[0020] Moreover, besides the above features related to coefficient of linear expansion, the liquid crystal 
polymer is lightweight, a mechanical strength is large and it excels in oilproof and thermal resistance, 
and since the fluidity is good, its molding dimensional accuracy is high, it is equipped with the features 
of the possibility of molding of a complicated configuration, and **** many, and these features can also 
contribute it to improvement in low-cost-izing and quality of a hydrodynamic bearing, or dependability 
greatly. 

[0021] In addition, although a lubricating oil is used for the gestalt of above-mentioned operation as a 
fluid which generates dynamic pressure, as for this invention, it is needless to say that it is applicable 
also to the hydrodynamic bearing which used gases, such as air, as a fluid. When a fluid is a gas, 
generation of heat by friction since there is no oil film, by the time the friction surface touches directly at 
the time of quiescence, it is easy to generate a fricative at the time of starting and dynamic pressure 
moreover occurs arises. However, in this invention, since a thrust flange is a product made of synthetic 
resin, when generating of a sound uses heat-resistant resin few, it can be equal also to generation of heat 
at the time of starting enough, and since especially the liquid crystal polymer is equipped with a 
property which was mentioned above, it can be called one of the optimal ingredients. 
[0022] 

[Effect of the Invention] The hydrodynamic bearing for motors of this invention constitutes the thrust 
flange which is prepared in a shaft and supports the stress of the thrust direction from mold goods of 
synthetic resin so that clearly from the above explanation. Therefore, the features of resin shaping that 
manufacture cost is cheap are demonstrated, and cost reduction with a large thrust flange becomes 
possible, consequently the cost of the small motor using a hydrodynamic bearing and this can be 
reduced. 

[0023] The thrust flange in this invention is formed using the synthetic resin whose radial coefficient of 
linear expansion is a metal, equivalent extent, or a value not more than it, or the synthetic resin whose 
radial coefficient of linear expansion is zero or minus. Therefore, even if it carries out a temperature rise 
with operation of a motor, since generating and the lubrication action of dynamic pressure are performed 
convenient, normal operation is continuable [ the gap between metal components, such as a sleeve 
which constitutes bearing, is securable, and ]. 

[0024] Moreover, in what used the liquid crystal polymer as a synthetic-resin ingredient for thrust 
flanges, coefficient of linear expansion can be considered as less than [ a metal equivalent extent, or it ], 
zero, or minus, and the problem by the gap between a thrust flange and other metal components being 
lost in connection with a temperature rise can be solved easily. 

[0025] Moreover, in what formed the thrust flange in a shaft and one, the structure for fixing a flange to 
a shaft and the man day for it become unnecessary. 

[0026] Moreover, the shaping approach of the thrust flange for hydrodynamic bearings this invention 
obtains the thrust flange formed where orientation is carried out to radial by supplying a resin ingredient, 
for example, a liquid crystal polymer, to the core of a cavity from the central gate using the metal mold 
equipped with the gate. By such configuration, an ingredient becomes that by which flowed from the 
core to radial and orientation was carried out in the direction, and it becomes possible to make radial 
coefficient of linear expansion into a desired value. 
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